**Background**: In 2012, the Middle East respiratory syndrome (MERS), a zoonotic disease caused by the MERS Coronavirus (MERS-CoV) emerged in Saudi Arabia as a disease with global health implications. Though much of its transmission dynamics remain unclarified, most cases (over 1250) have occurred in Saudi Arabia with substantial contribution from hospital outbreaks. This molecular epidemiological study investigated a MERS outbreak at the King Fahad Medical City (KFMC), a 1,200-bed tertiary care hospital in Riyadh that occurred between March 29 and May 21, 2014.

**Methods & Materials**: Following MOH guidelines, respiratory specimens (nasopharyngeal swab, tracheal aspirate or bronchoalveolar lavage) from persons including health care workers (HCWs) suspected to have MERS-CoV infection were tested using a reverse transcription PCR targeting the Orf1a and upstream E-gene (upE). In parallel, these samples were tested for 15 other respiratory viruses using a Multiplex PCR platform. Epidemiologic data were extracted from electronic health records, sick leave records of HCWs and direct interviews. Stored remnants of PCR positive samples were retrieved and sent to The University of Hong Kong where overlapping PCR products generated from multiple sets of PCR on synthesized cDNA were used to sequenced the entire MERS-CoV genome with \>3--5 times genome coverage. BEAST (version 1.8) was used for phylogenetic analysis.

**Results**: 45 MERS-CoV infected persons were documented during this period: 23 HCWs; 13 long stay in-patients; and 8 patients infected outside KFMC. The source of infection for 1 person was inconclusive. Comparison of retrieved full-length MERS-CoV sequences from 10 patients and a partial sequence from another with other publicly available MERS-CoV sequences revealed that this outbreak was part of a larger outbreak that involved several hospitals in Riyadh. The larger outbreak seemed to have originated from a zoonotic transmission event around December 2013 (95% highest posterior density interval November 8, 2013--February 10, 2014) thus indicative of probable sustained human-to-human spread over a 5-month period.

**Conclusion**: Using whole genome sequencing, we demonstrated multiple introductions of MERS-CoV in a hospital outbreak that was hitherto thought to be otherwise.
